Antibodies to collagen types I and IV have been described in adult scleroderma,3 and other collagen antibodies have been shown in adults with rheumatic diseases" and with a variety of non-rheumatic disorders.7-9 Some previous assays of apparent collagen antibody have been criticised on the grounds that fibronectin (cold insoluble globulin) could affect binding. '0 Assays were therefore performed at room temperature in our studies, and fibronectin levels were measured independently by radial immunodiffusion.
Antinuclear antibodies in considerable titre were described in four of nine cases of childhood scleroderma reported in 1976;1 although low titres were found in the remaining five, none had antibodies to DNA or extractable nuclear antigens or low complements. In contrast to the findings of Hanson et al. 2 we did not find rheumatoid factor in our children with local scleroderma.
Antibodies to collagen types I and IV have been described in adult scleroderma,3 and other collagen antibodies have been shown in adults with rheumatic diseases" and with a variety of non-rheumatic disorders.7-9 Some previous assays of apparent collagen antibody have been criticised on the grounds that fibronectin (cold insoluble globulin) could affect binding. '0 Assays were therefore performed at room temperature in our studies, and fibronectin levels were measured independently by radial immunodiffusion.
The present report concerns a study of autoantibodies in children with a variety of the different scleroderma syndromes seen in childhood.
Patients and methods
Nineteen children were studied. Three had diffuse adult-type cutaneous scleroderma with Raynaud's Accepted for publication 21 phenomenon; all three had serious contractures, in addition to which one had visceral involvement (kidney and heart) and another had begun as mixed connective tissue disease with antibody to the nuclear RNP antigen at that time before progressing to severe scleroderma with calcinosis. Four patients had acrosclerosis with calcinosis and Raynaud's phenomenon. In the remaining 12 children scleroderma was limited to sclerodactyly (one patient), linear morphea 'en coup de sabre' (four patients), multiple morphea (two patients), a single patch of morphea (one patient), and multiple cutaneous nodules consisting of fibrinoid material,' leading to skin tightness of hands and feet (four patients). saturated NaOH. The optical density at 410 nm was read with a manual plate-reading spectrophotometer (MiniReader II, Dynatech) with computerised output for statistical analysis. Sera from the nineteen patients described were tested in duplicate at 1:1000 dilution, and the results compared with a panel of 20 control sera from age-matched normal children and with 20 normal adult sera. The mean and standard deviation for each collagen in each group of subjects were calculated, and a normal range was constructed for each collagen type. Results were expressed as arithmetic means and standard deviations of optical densities of wells from each plate. Samples were tested together in a random array and could be compared within a plate. FIBRONECTIN 
ASSAY
Fibronectin levels in the serum samples were measured by radial immunodiffusion. 100 p.1 of rabbit IgG antibody to human fibronectin (Dakopatts) was added to 12 ml 1% agarose containing 0-02 M barbitone and 0 04 M ethylenediaminetetra-acetic acid buffered to pH 8-6. Wells were filled with neat serum; replicate standard serum dilutions were included on the plate. After diffusion for 24 hours at room temperature the plate was dried, washed, and stained with Coomassie Blue. Table 2 that there were no significant differences between the measured collagen antibody levels in the three groups tested. The number of samples with values more than one SD higher than the mean was similar for each group of subjects, and further analysis showed that there was no evidence that individual patients differed from age-matched normal controls.
FIBRONECTIN
The fibronectin concentration in each serum sample was compared with the collagen antibodies. No correlation was detected (Table 3) . Anticentromere antibody is a common finding in adult CREST syndrome (calcinosis, Raynaud's phenomenon, oesophageal dysmotility, sclerodactyly, telangiectasia),n 13 5 --yet this antibody was not found in any of the children's sera, though several had calcinosis, Raynaud's phenomenon, and acrosclerosis. A larger study might reveal anticentromere antibody in childhood. Alternatively, it may be that CREST syndrome is a purely adult disease, evolving as it usually does from a long prodrome of Raynaud's phenomenon. metaphase,"8 and it is intriguing to consider whether antinucleolar antibodies might be involved in this process. Indeed, the speckled pattern antinucleolar antibody binds to a nucleolar organiser region protein (RNA polymerase I). '9 On present evidence it seems unlikely that autoantibodies generally enter cells to cause damage directly; rather it may be that whatever agent causes the satellite associations also renders the nucleolus immunogenic.
Fibronectin in clotted blood samples has been reported to be a source of error in measuring collagen antibodies.'0 20 Our study shows that there is no correlation between serum fibronectin and antibodies measured to collagen types I to V; using a two-tailed test of the probability that such a link existed, a correlation coefficient of > 0-444 would be needed even at the 5% level, and this is not achieved (Table 3) .
There is no apparent difference in antibody levels to any of the collagen types tested when comparison is made with age-matched or adult controls. In particular no cases in this study had 
